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ABSTRACT
Title: An Allen's Cognitive Levels Training Program for More Comprehensive
Interprofessional Care
Ashton Hudspeth, MOTS, Colton Peltier, MOTS, & Kelly Dornbier, MOT, OTR/L.
Department of Occupational Therapy, University of North Dakota School of Medicine
and Health Sciences, 1301 N Columbia Rd, Grand Forks, ND 58203—2898
Purpose: The purpose of this product was to create a quick reference guide with a
corresponding in-service training to be used by the treatment team within the physical
rehabilitative settings in order to address comorbid cognitive diagnoses in a consistent
manner.
▪ 10-30% of all new hospital admissions have been estimated to experience
delirium, or a disruption in the person's cognitive abilities (Ahmed, Leurent, &
Sampson, 2014)
▪ Individuals diagnosed with mild cognitive impairment had a 17-39% increase in
the rate of hospitalizations (Callahan et al., 2015)
▪ 20-60% of clients who receive anesthesia for surgery experience delirium or some
residual cognitive deficit that may last days to years (Bekkers & Weeks, 2003)
▪ In some cases of polypharmacy, a person’s ability to engage in and perform
desired occupations is hindered due to a decline in their cognition (Thelen et al.,
2014)
Methods: A literature review was conducted using various databases including PubMed,
CINAHL Complete, Academic Search Complete, Google Scholar, and the American
Journal of Occupational Therapy. Based on the available evidence, it is apparent that
there are significant inconsistencies in the way members of the interdisciplinary
rehabilitation teams view and address cognitive co-morbidities. The Allen’s Cognitive
Disabilities Model (ACDM) and the Person, Environment, Occupation (PEO) Model
were chosen to guide the creation of Allen’s Cognitive Levels Quick Reference Guide:
Self-Cares, Transfers and Therapeutic Exercise. Both the ACDM and PEO were used in
order to highlight the transactive nature of a person’s cognitive abilities, their
environment, and the occupations they engage in.
Product: The researchers created an in-service training and quick reference guide based
on the primary principles and concepts of the ACDM and PEO Model. The quick
reference guide provides rehabilitation professionals with a tool to address behavioral
deficits related to comorbid cognitive impairments in a hierarchical fashion. The inservice training was subsequently created to educate the treatment team on the use of the
tool and the models incorporated within it.
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Conclusion: The Allen’s Cognitive Levels Quick Reference Guide provides rehabilitation
professionals with a user-friendly tool for addressing client challenges due to comorbid
cognitive impairments.
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INTRODUCTION
Healthcare professionals across a variety of settings such as psychiatric, rehab,
and acute, among others; are likely to work with patients who are experiencing some
form of comorbid cognitive impairment in addition to any physical dysfunctions. There
are currently no specific standards in place to address comorbid cognitive deficits for
those who have been admitted to acute rehabilitation with a physical impairment. Within
the various healthcare settings, there are many factors that can affect an individual’s
cognitive functioning including their diagnosis, comorbidities, medications, surgeries,
and even various contextual aspects of the environment (Matthews, Arnold, & Epperson,
2014). A cognitive decline at any level can negatively affect a person’s occupational
performance and engagement and can occur due to a variety of reasons including those
stated above. Research has shown that cognitive abilities directly correlate with a
person’s ability to effectively perform essential and desired occupations.
Theory and Approaches used
The product was developed to be evidence-based, client-centered with the
purpose of increasing interprofessional care for those who may be experiencing cognitive
deficits comorbidly to physical dysfunction admission diagnosis. The in-service and
corresponding handouts are organized with consideration to the Person-EnvironmentOccupation (PEO) Model in conjunction with the Allen’s Cognitive Disabilities Model
(ACDM) with emphasis on the person’s functional cognition within various contexts that
occur at home and in the rehabilitation setting. PEO is the theoretical model which
8

provided the framework for the development of the in-service, interprofessional handouts
as well as recommended method of service delivery. The PEO model focuses on the
relationship between the person, environment, and occupation as being transactive;
meaning they are interdependent and cannot be separated from each other (Turpin &
Iwama, 2011). PEO defines environment as the cultural, socio-economical, institutional,
physical and social contexts which interact with the person as they participate in their
occupations (Law et al., 1996). Patients who are experiencing cognitive deficits within a
physical rehabilitation setting may experience negative occupational performance;
requiring an increased need to look at the patient within their current contexts to
determine the best way to aid in their completion of desired occupations.
Terms/Concepts:
Terminology relevant to this scholarly project are as follows:
i.

Assessment: an appraisal or evaluation of a patient's condition by a
physician, nurse or other health care provider, based on clinical and
laboratory data, medical history and the patients account for symptoms
(Venes & Taber, 2009)

ii.

Bloom’s Taxonomy: A theory used to guide the creation of learning
objectives based on six cognitive skills laid out in a hierarchical order
(Adams, 2015)
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iii.

Cognition: thinking skills, including language use, calculation, perception,
memory, awareness, reasoning, judgement, learning, intellect, social skills,
and imagination (Venes & Taber, 2009)

iv.

Comorbid: pertaining to a disease that exists simultaneously with and
worsens or affects a primary disease (Venes & Taber, 2009)

v.

Environment: the context within which the occupational performance of
the person takes place. Includes cultural, socio-economic, institutional,
physical and social considerations (Law et al., 1996, p. 16)

vi.

Nursing: The care and nurturing of healthy and ill people, individually or
in groups and communities (Venes & Taber, 2009)

vii.

Occupation: groups of self-directed, functional tasks and activities in
which a person engages over the lifespan (Law et al., 1996, p. 16)

viii.

Occupational Performance: Outcome of the transaction of the person,
environment, and occupation. Dynamic experience of a person engaged in
purposeful activities and tasks within an environment (Law et al., 1996, p.
16)

ix.

Occupational Therapy: any of the activity-based interventions to help
people to develop, regain, or maintain the skills and capacities necessary
for health, productivity, and participation in everyday life (Venes & Taber,
2009)
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x.

Person: A unique being who assumes a variety of roles simultaneously
(Law et al., 1996, p. 15)

xi.

Physical Therapy: a professional that is responsible for the management of
the patient’s movement system (Venes & Taber, 2009)

xii.

Polypharmacy: concurrent use of a large number of drugs. It increases the
likelihood of unwanted side effects and adverse drug-to-drug interactions
(Venes & Taber, 2009)

xiii.

Speech Therapy: the study, diagnosis, and treatment of defects and
disorders of the voice and of spoken and written communication (Venes &
Taber, 2009)

xiv.

Well-being: a general term encompassing the total universe of human life
domains, including physical, mental and social aspects (AOTA, 2014)

The proceeding scholarly project has been organized into five chapters. Chapter
one is the introduction of the scholarly project and provides definitions to terms used
throughout. Chapter two includes a literature review regarding information applicable to
the project which form the basis of the product. Chapter three includes the methodology
used to choose and create the product. Chapter four provides a brief introduction to the
product, followed by the product in its entirety. Chapter five concludes the scholarly
project with a summary.
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LITERATURE REVIEW
Definition of Cognition and Related Terms
Cognition has been defined as a mental function involving the processes of
perceiving, understanding, and using information in a variety of ways which can include
attention, memory, executive functions and visual/praxis skills by a variety of healthcare
professionals (American Occupational Therapy Association [AOTA], 2013; Brown &
Stoffel, 2011; Venes & Taber, 2013). AOTA (2013) specifically argues that the theory
and research within occupational therapy support the principle of cognition as being
essential to the performance of everyday tasks; also referred to as occupations.
Occupations are the everyday activities that a person finds important which can influence
their sense of self, as well as support their life roles. Meaningful participation in
occupations provides structure to everyday life and supports a person’s health and wellbeing. Cognitive dysfunction at any level has been found to negatively impact the
person’s ability to engage in and perform desired occupations. Cognitive dysfunction is
the loss of ability, or below average functioning in any area of cognition which can occur
at any time throughout a person’s lifespan. Cognitive impairments are most often
categorized by the clinical condition(s) causing the dysfunction, and the severity of the
impairment (AOTA, 2013). A study conducted by Callahan et al. (2015), found that
individuals diagnosed with mild cognitive impairment had a 17-39% increase in their rate
of hospitalizations. Research has also shown that 10-30% of all new hospital admissions
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are estimated to experience delirium, which is a disruption in a person’s cognitive
abilities (Ahmed, Leurent, & Sampson, 2014).
Cognition Across Professions
There are a variety of professionals; such as nurses, speech therapists, physical
therapists and physicians within the physical disability setting who interact with clients
who are experiencing cognitive dysfunction. Each profession plays a role in the treatment
and rehabilitation of those clients, and each utilizes a definition of cognition specific to
their field. Although these professionals often work with cognitively impaired clients,
they may not have had adequate training regarding the behaviors these clients are likely
to exhibit, or what is the most appropriate way to address those behaviors.
Nursing
Cognition is currently defined within the field of nursing as “a group of mental
activities (including perception, recognition, and judgement) that leads to awareness of an
object or situation” (Martin, & McFerran, 2017, para. 1). Nursing practitioners are in a
unique position in working with older clients to observe and manage the long-term
effects decreased cognitive functioning can have on the performance of daily life
activities (Meyers, 2008). According to Meyers (2008) and Vance (2009), promoting
cognitive health in older adults in all settings represents one way to encourage
independence, health, and successful aging. Nursing staff are encouraged to be aware of
the cognitive therapies available, so they are better able to educate their older clients and
refer them to other specialized professions as needed (Meyers, 2008; Vance, 2009). A
13

literature review was conducted using various scholarly databases to obtain information
regarding the views of cognition within the profession of nursing. No cognitive
functioning rating scales specific to nursing were identified. Search terms that resulted in
locating relevant articles included: “cognition” or “cognitive functioning” along with
“nursing” or “nurses” or “RN”. Articles were found using PubMed and CINAHL
complete databases.
Speech Language Pathology
Speech language pathology (SLP) or speech therapy is a discipline of practice
which focuses on the prevention, assessment, diagnosis and treatment of language,
speech, social communication, cognitive-communication and swallowing disorders
throughout the lifespan (American Speech-Hearing Association [ASHA], 2019).
Cognitive communication can include problems with paying attention, planning,
organizing thoughts and problem-solving which can be the result of stroke, traumatic
brain injuries or dementia (ASHA, 2019). SLPs play a crucial role in the treatment of
persons with cognitive impairments, such as dementia, with an emphasis on education,
prevention, and managing the symptoms that result from dementia and other cognitive
impairments. ASHA (2019) stated the role of SLPs in regard to dementia care is to
monitor the person’s cognitive-communication status and communicate with the
appropriate professionals to ensure that the person receives the care they need. SLPs are
required to collaborate with and refer clients to a variety of professionals to ensure
appropriate care is being provided; especially during the initial assessment and planning
14

of treatment. A literature review was conducted using various scholarly databases to
obtain information regarding the views of cognition within the profession of SLP. No
cognitive functioning rating scales specific to speech therapy were identified; though
there are a large variety of assessments that can provide information regarding the client's
cognitive functioning status. Search terms that resulted in locating relevant articles
included: “cognition” or “cognitive functioning” along with “speech therapist” or “SLP”
or “speech pathologist”. Articles were found using PubMed and CINAHL complete
databases.
Physical Therapy
According to the American Physical Therapy Association (APTA), the vision of
the physical therapy profession is to “transform society by optimizing movement to
improve the human experience” (APTA, 2019, para. 2). APTA (2019) stated that the
physical therapy profession “defines and promotes the movement system to optimize
movement and improve the health of society” (para. 4). Physical therapists are
encouraged to use a ‘strengths-based approach’ when treating people with cognitive
impairments in an effort to utilize their remaining cognitive processes, as opposed to
trying to remediate those that have already deteriorated (Reis, 2018). Improvements in
lower extremity strength, balance, and gait speed have been found during research when
strengths-based therapy was used (Reis, 2018). Physical therapists are also encouraged to
work collaboratively with other professions, such as speech and occupational therapy, to
ensure each client is receiving the best care possible. A literature review was conducted
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using various scholarly databases to obtain information regarding the views of cognition
within the profession of PT. No cognitive functioning rating scales specific to physical
therapy were identified. Search terms that resulted in locating relevant articles included:
“cognition” or “cognitive functioning” along with “PT” or “physiotherapy” or “physical
therapy”. Articles were found using PubMed and CINAHL complete databases.
Occupational Therapy
Occupational therapists are knowledgeable regarding cognition and how it
impacts occupational performance, which allows them to provide the necessary expertise
and guidance to client’s who are experiencing cognitive deficits comorbid to a physical
condition (Katz, 2011). Occupational therapists address cognition through a variety of
intervention approaches which can include neuroanatomical-based, restorative/remedial,
cognitive compensatory and/or functional and environmental approaches (Katz, 2011).
AOTA (2013) argues that occupational therapy theories and research have found
cognition to be an essential component in the performance of everyday tasks.
Occupational therapy provides the viewpoint of cognition and its effects on participation
in life tasks within the interdisciplinary team. Research has found that cognitive
functioning can only be fully understood within the context of occupational performance
due to the relationship among the person's sense of self, roles, daily occupations, and
context (AOTA, 2013).
Occupational therapists play an important role in the interprofessional team as
they are able to provide a unique viewpoint on the occupational performance of a person
16

and how their cognitive levels may be affecting their daily lives. Occupational therapists
begin service delivery for cognitive dysfunction with an evaluation of occupational
performance, which helps to determine what the person needs, wants and is able to do as
well as identifying the factors that may be supporting and/or inhibiting performance
(AOTA, 2013). Interventions can address cognition either directly (teaching new
strategies to complete a task) or indirectly (modifying environments or educating care
providers) based upon the person's needs (AOTA, 2013). The two types of interventions
can also be used in conjunction with each other with the ultimate goal of minimizing the
negative impacts of the person's cognitive deficits related to occupational performance
(AOTA, 2013). A literature review was conducted to locate information on the role of
occupational therapy in relation to cognition and related treatment options. Search terms
that resulted in locating relevant articles were: “cognition” or “cognitive functioning”
along with “OT” or “occupational therapy” or “occupational performance”. Articles were
found using PubMed and CINAHL complete databases.
Problem Statement
Nursing, physical therapy, and speech therapy professionals all work in physical
disability settings in which comorbid cognitive impairments or deficits may be prevalent.
Despite the large number of professionals who work with these individuals, there is a
distinct lack of information available regarding how these deficits are identified and/or
addressed as evidenced by literature review and database searches. The Ranchos Los
Amigos Scale and Glasgow Coma Scale, among others, are commonly used to identify
17

the expected behaviors and anticipated cognitive functioning in clients with traumatic
brain injury (Lin, & Wroten, 2019); however, this scale is not applicable to clients
presenting with a possible comorbid diagnosis of cognitive impairment. There are
currently no specific standards in place to address comorbid cognitive deficits for those
who have been admitted to acute rehabilitation hospitals with a physical impairment. The
Allen’s Cognitive Disabilities Model (ACDM) was created by Claudia Allen and
associates to identify a person’s current cognitive level and provide information
regarding specific cues and behaviors that are most appropriate for that level (Allen,
1991). These levels assist practitioners in predicting behaviors and providing information
about what types of cues are most effective to use with persons based on their current
level (Allen, 1991). ACDM is a tool which meets the need for education of other
professionals regarding the cognitive levels to increase their ability to provide quality
care for their clients at all levels of cognitive functioning.
Allen’s Cognitive Disabilities Model
History
The Allen’s Cognitive Disabilities Model (ACDM) began in the late 1960s when
Claudia Allen, an occupational therapist, and her colleagues at the Eastern Pennsylvania
Psychiatric Institute observed adults with mental illness who were experiencing
performance difficulties (Earhart & Elgas, 2017). Initially, the focus of these observations
was to determine which parts of the brain were being used and the resulting sensorimotor
actions lead to one’s performance difficulties (Earhart & Elgas, 2017). The data from
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these observations lead to the development of the construct of functional cognition;
which has been helpful in defining the focus of the ACDM (Earhart & Elgas, 2017). The
construct of functional cognition encompasses the dynamic interaction between the
environment, task, cognitive abilities, and the performance that is produced (Earhart &
Elgas, 2017). The observation of the interactions of these varying concepts led to the
development of a sequence of six cognitive levels, which are known as Allen’s cognitive
levels. Allen and colleagues continued to work on the model and the six levels
throughout the 1970s and 1980s at John Hopkins and Los Angeles County+USC
(LAS+USC) Medical Center (Earhart & Elgas, 2017). The first edition of the Allen’s
Cognitive Level Screen (ACLS) was published in 1978 with the inclusion of standardized
assessment procedures (Earhart & Elgas, 2017). The six cognitive levels address a
client’s sensorimotor abilities which are conceptualized in a hierarchical fashion similar
to developmental models such as Jean Piaget’s theory of cognitive development (Earhart
& Elgas, 2017). These six levels can be used to demonstrate the progression or decline in
the performance abilities of persons who may be experiencing fatigue, dementia, and/or a
mental illness episode (Earhart & Elgas, 2017).
The ACLS is an assessment that uses three increasingly complex leather lacing
stitches to assess an individual’s ability to problem-solve and concentrate on a task
(Earhart & Elgas, 2017). The ACLS assessment kit was first made available for purchase
in 1990 (Earhart & Elgas, 2017). The ACLS has gone through five revisions, with a sixth
version currently in progress (Earhart & Elgas, 2017). Throughout these revisions, a
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larger version of the ACLS was created to be used with clients who experience visual and
fine motor impairments (Kehrberg, Kuskowski, Mortimer, & Shoberg, 1992). Several
studies throughout the years have found the ACLS to be valid and reliable with strong
correlations found between the ACLS and related psychological tests such as the Block
Design, a subtest of the Wechsler Adult Intelligence Scale (WAIS), and the Brief
Psychiatric Rating Scale (Earhart & Elgas, 2017).
In the 1980s, Allen and her colleagues at LAC+USC Medical Center became
aware that the six cognitive levels were not enough to describe a client’s cognitive
performance or determine the improvements or declines in their abilities (Earhart &
Elgas, 2017). In hopes to create a more encompassing model, Allen and colleagues began
to expand upon the elements of the six cognitive levels. This resulted in a 26-point
expansion of modes, which further break down each cognitive level (Earhart & Elgas,
2017). In the ACDM there are six cognitive levels which are organized in a hierarchical
fashion to show progression and decline in a person’s cognitive abilities (Earhart, &
Elgas, 2017). The six cognitive levels within this model include (in order from lowest to
highest function): awareness, gross body movements, manual actions, familiar activities,
learning new activities, and planning new activities (Allen, 1991). These levels were then
broken down into modes to further describe an individual’s performance on tasks
(Earhart, & Elgas, 2017). These modes add intervals of two decimal points (i.e.; 1.2, 1.4,
and 1.6) between each level making this a 52-point scale for differentiating an
individual's cognitive abilities (Allen, 1991).
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In 1993, a team of therapists at LAC+USC Medical Center along with Allen,
worked together to establish the Allen’s Diagnostic Modules (ADM) which is an
assessment consisting of 26 craft-based activities to further verify an individual’s score
on the ACLS (Earhart & Elgas, 2017). The ADM has standardized assessment procedures
to ensure validity and reliability
(Earhart & Elgas, 2017). In 2006, the ADM was revised, and the second edition was
released to the public (Earhart & Elgas, 2017). The second edition of the ADM contains
35 craft-based activities that assess a person’s cognitive functioning between the
cognitive levels of 3.0 to 5.8 (Earhart & Elgas, 2017).
The ACDM, ACL, and Routine Task Inventory-Expanded (RTI-E) are
collectively known as the ACDM battery of assessments. These assessments continue to
be used by therapists working in a variety of settings such as geriatric care, mental health,
forensic psychiatry, and acute rehabilitation hospitals (Earhart & Elgas, 2017). The
ACDM battery provides the therapist working in a variety of settings with an “analysis
that identifies the cognitive and motor requirements of meaningful activities that the
individual wants to do” (Earhart & Elgas, 2017, para. 9). Participation in meaningful
activities is used to promote and maintain the individual’s cognitive abilities which can
reduce caregiver burden and promote increased safety as they are more aware of the
specific stimuli that clients may respond to at each level and the safety risks which can be
associated with those (Earhart & Elgas, 2017).
Assessment Tools
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The ACDM battery has a variety of assessments available to use when
determining a person’s cognitive abilities and related behaviors. The clinician typically
begins by using the Allen’s Cognitive Level Screen (ACLS) which provides an initial
rating for a cognitive level, as mentioned previously. The Allen’s Diagnostic Modules
(ADM) is used as an intervention and assessment tool in which the clinicians can easily
grade tasks as appropriate. The Routine Task Inventory - Expanded (RTI-E) may be used
as supplemental assessment or as a stand-alone assessment to observe and receive input
on a person’s performance on assigned tasks to assess their functional levels.
Allen’s cognitive level screen.
The ACLS is an evidence-based, standardized assessment used to quickly screen
an individual’s cognitive abilities, which can be implemented in a variety of settings
(McCraith, 2016). The ACLS consists of three stitches increasing in complexity (Earhart
& Elgas, 2017). This assessment is currently on its fifth edition and addresses the
cognitive levels 3.0 through a 5.8 (McCraith, 2016). There are two sizes of the
assessment available, one is considered the standard size and then the other is a larger
version for individuals with visual impairments or fine motor difficulties (McCraith,
2016).
The ACLS has a “strong body of research supporting content, construct and
concurrent validity across various versions” in relation to psychometric properties of the
assessment (McCraith, 2016, p. 4). The ACLS has been found to be valid for use with
adolescents and adults with cognitive impairments, mental illnesses, dementia, and other
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conditions affecting the brain such as a traumatic brain injury or cerebral vascular
accident (Lee et al., 2003; Shapiro, 1992). Studies have also shown high levels of interrater reliability across the various iterations of the assessment (McCraith, 2016).
However, studies have not demonstrated significant results in regard to test-retest
reliability; this may be due to fluctuations in a person’s cognitive abilities and becoming
more familiar with the assessment tool after repeated attempts (McCraith, 2016). Studies
have found correlations between psychometric components of the ACLS and the Trail
Making Test Part A (TMT-A), Trail Making Test Part B (TMT-B), Controlled Oral Word
Association Test (COWA), Symbol-Digit Modalities Test (SDMT), Test of Visual-Motor
Integration (VMI) and the Shipley Institute of Living Scale (David, & Riley, 1990;
Schubmehl, Barkin, & Cort, 2018; Shapiro, 1992). The ACLS has been found to have a
weak correlation when assessing total psychiatric symptomology; though differences in
the average ACLS scores of those diagnoses with psychiatric spectrum disorder and those
without have been found (Schubmehl, Barkin, & Cort, 2018). Research has also
determined that ACLS scores had significant correlations with the severity of a person’s
addiction to a substance and the time from the start of their addiction (Rojo-Mota,
Pedrero-Pérez, Huertas-Hoyas, Merritt, & MacKenzie, 2017).
Allen’s diagnostic modules.
The ADM was created as an additional assessment to verify a score received on
the ACLS (Allen, Reyner, & Earhart, 2008; Earhart & Elgas, 2017). The ADM is
currently on its second edition and consists of 35 craft-based activities to fine-tune an
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individual’s cognitive level rating (Allen et al., 2008). The craft-based activities selected
to be included in the ADM were those that could be implemented in a standardized
manner to increase consistency (Allen et al., 2008). This assessment can be administered
in individual or group settings, though when completing the ADM within a group it is
recommended that those involved are functioning near the same level (Allen et al., 2008).
The ADM can also be used during treatment as an intervention which can be easily
graded according to the client’s abilities.
Routine task inventory expanded.
The RTI-E can be used as a stand-alone assessment or in conjunction with ACLS
and ADM as it provides a way to interpret the scores through participation in a functional
task (Allen et al., 2008; Katz & Allen, 2006). Four areas of routine task behaviors are
assessed by the RTI-E which include a physical (activities of daily living [ADL]) scale,
community (instrumental activities of daily living [IADL]) scale, communication scale,
and a work readiness scale (Katz & Allen, 2006). These areas can be assessed through
direct observations, self-report, or caregiver report (Katz & Allen, 2006). The scores
obtained from the RTI-E can assist the healthcare professional and client in creating
short- and long-term goals for the four areas addressed (Katz & Allen, 2006).
Studies have found that all versions of the RTI have high levels of test-retest and
inter-rater reliability as well as internal consistency (Katz & Allen, 2006). Psychometric
components of the RTI have been determined to correlate significantly with aspects of
the Cognitive Performance Test (CPT), Kohlman Evaluation of Living Skills (KELS),
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Executive Function Performance Test (EFPT), and the Wisconsin Card Sorting Test
(WCST) (Katz & Allen, 2006). Moderate to high correlations have been found when
studying the differences between self- and care-giver reports regarding performance of
functional tasks (Katz & Allen, 2006). However, there were no correlations found when
examining self and caregiver reports regarding safety while completing functional tasks
(Katz & Allen, 2006).
Levels, Modes, and Cues
In the ACDM the six cognitive levels are organized in a hierarchical fashion to
show progression and decline in a person’s cognitive abilities (Earhart, & Elgas, 2017).
Each level is considered to be cumulative in that clients functioning within each level are
assumed to have all of the abilities described within that level (Allen et al., 2008). It is
also assumed that a client within a certain level will not have the abilities or skills
described in higher cognitive levels (Allen et al., 2008). This demonstrates how the
cognitive level can describe both the severity of the client’s cognitive disability as well as
their expected abilities and skills available (Allen et al., 2008).
Allen (1991), stated that at level one of the ACDM, the person responds to
internal cues such as hunger, however they may also react to external stimuli that elicit an
internal response. Clients functioning at cognitive level one have profoundly impaired
cognitive abilities and will typically require total assistance (76-100% therapist
assistance) for activities of daily living (ADLs), skin integrity, and other more complex
occupations (Allen, 1991; Linacre, Heinemann, Wright, Granger & Hamilton, 1994).
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Assistance levels have been defined according to the Functional Independence Measure
(FIM) which is used within rehabilitation facilities to grade the functional status of client
based on the amount of assistance they require (Linacre et al., 1994). Clients at a level
one will require 24-hour nursing care to meet their basic needs (Allen, 1991). Modes at
this level include the following:
Level

Significant Behavioral Milestone

1.0

Withdrawing from noxious stimuli

1.2

Responding to stimuli

1.4

Locating stimuli

1.6

Rolling in bed

1.8

Raising body parts
Adapted from “Cognitive Disability and Reimbursement for Rehabilitation and
Psychiatry,” by C.K. Allen, 1991, Journal of Insurance Medicine, 23(4), p.247.
Copyright 1991 by Journal of Insurance Medicine
Clients functioning at a cognitive level two begin to use gross body movements

and their awareness is limited to proprioceptive cues and postural actions when moving
through space or against gravity (Allen, 1991). Despite being aware of proprioceptive
cues and postural actions, the person is not aware of how their actions may affect objects
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and others around them (Allen, 1991). At cognitive level two, a client’s cognition is still
profoundly impaired, and they continue to need maximum assistance (51-75% therapist
assistance) with ADLs as well as more complex occupations (Allen, 1991; Linacre et al.,
1994). It is important to note that at a level 2.4 the client has the ability to walk and pays
increased attention to having the ‘freedom of movement’ (Allen, 1991). The desire to be
in movement can result in the client wandering with no purpose, which increases their
chances of encountering harm due to their decreased cognitive abilities (Allen, 1991).
Increased supervision is required for a client at this level due to safety concerns related to
increased mobility. 24-hour nursing care is necessary to meet many of the individual’s
basic needs at this level (Allen, 1991). Modes at this level include the following:

Level

Significant Behavioral Milestone

2.0

Overcoming gravity

2.2

Righting reactions

2.4

Aimless walking

2.6

Directed walking

2.8

Grabbing
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Adapted from “Cognitive Disability and Reimbursement for Rehabilitation and
Psychiatry,” by C.K. Allen, 1991, Journal of Insurance Medicine, 23(4), p.247.
Copyright 1991 by Journal of Insurance Medicine
At a cognitive level three, the client will begin to spontaneously react to tactile
cues by performing manual actions (Allen, 1991). At this level an individual will begin to
perform repetitive actions on an object which demonstrates their awareness of the item.
However, there is no recognition of the cause and effect produced, therefore, the person's
actions may be unpredictable (Allen, 1991). At this level the person’s cognitive abilities
begin to improve, and they are able to sustain a task up to 30 minutes, though cognition
continues to be severely impaired (Allen, 1991). Moderate assistance (25-49% therapist
assistance) is typically required to prevent safety risks and to aid the individual in
continuing performance of a task until completion (Allen, 1991; Linacre et al., 1994). A
change in performance occurs at level 3.4, at this level the person typically no longer
requires 24-hour nursing care. However, close supervision is required to ensure safe and
completion of tasks (Allen, 1991). Modes at this level include the following:
Level

Significant Behavioral Milestone

3.0

Grasping objects

3.2

Distinguishing objects
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3.4

Sustaining actions on objects

3.6

Noting the effects on objects

3.8

Using all objects required for a task
Adapted from “Cognitive Disability and Reimbursement for Rehabilitation and
Psychiatry,” by C.K. Allen, 1991, Journal of Insurance Medicine, 23(4), p.247.
Copyright 1991 by Journal of Insurance Medicine
At an Allen’s cognitive level four, an individual begins to have awareness of

tangible cues such as visual and tactile input (Allen, 1991). The person starts to
understand the cause-and-effect relationship of objects so long as these actions are visible
(Allen, 1991). One’s actions are typically goal-directed at this level and they are better
able to perform tasks they are familiar with, but unable to independently learn new
actions (Allen, 1991). At this level even when completing familiar tasks, an individual
will fail to anticipate and correct mistakes that are made, unless the mistake is clearly
visible to the person (Allen, 1991). At this level, an individual has moderately impaired
cognitive abilities and an increased attention span of up to one hour (Allen, 1991). When
functioning at a level four, the person will typically require minimum assistance (0-25%
therapist assistance) to help correct mistakes and prevent potential safety concerns (Allen,
1991; Linacre et al., 1994). A significant milestone within the ACDM levels is cognitive
level 4.6, as that is where an individual is considered safe to live alone however requires
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daily assistance to remove hazardous items and to help establish routines (Allen, 1991).
Modes at this level include the following:
Level

Significant Behavioral Milestone

4.0

Sequencing

4.2

Differentiating features

4.4

Completing a goal

4.6

Personalizing

4.8

Rote learning
Adapted from “Cognitive Disability and Reimbursement for Rehabilitation and
Psychiatry,” by C.K. Allen, 1991, Journal of Insurance Medicine, 23(4), p.247.
Copyright 1991 by Journal of Insurance Medicine
When an individual is functioning at level five, they are able to learn new ways of

completing tasks through overt trial-and-error (Allen, 1991). However, an individual at
level five will typically exercise poor judgment as they do not plan out their actions or
anticipate mistakes (Allen, 1991). Mistakes and safety risks may occur during a task due
to the individual making hasty or impulsive decisions about how to complete the activity
(Allen, 1991). When completing a task an individual is able to imitate steps and learns
best from repeated practice (Allen, 1991). An individual’s cognitive abilities are only
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mildly impaired at this level and client requires supervision to ensure safety and reduce
mistakes when an activity has been adapted or graded to be more difficult (Allen, 1991).
A level five is significant as this is the stage of a client’s functioning where they start to
become successful within the work environment (Allen, 1991). Modes at this level
include the following:
Level

Significant Behavioral Milestone

5.0

Continuous adjustment

5.2

Discriminating between parts of an activity

5.4

Self-directed learning

5.6

Considering social standards of the context

5.8

Consulting others
Adapted from “Cognitive Disability and Reimbursement for Rehabilitation and
Psychiatry,” by C.K. Allen, 1991, Journal of Insurance Medicine, 23(4), p.247.
Copyright 1991 by Journal of Insurance Medicine
According to the ACDM a cognitive level six is the final stage of cognitive

functioning within the model. An individual functioning at level six has no apparent
cognitive dysfunction and has the ability to plan out their actions prior to completing a
task (Allen, 1991). They are able to anticipate and prevent errors as the person is able to
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plan out their course of action prior to completing the task (Allen, 1991). At a level six,
the individual is able to complete tasks using various forms of instructions without
requiring a demonstration (Allen, 1991). When completing a new task, the person can
covertly perform trial-and-error problem solving and typically exercises good judgment
regarding safety (Allen, 1991). The person’s attention span while completing a task is
determined by their priorities and desire to engage in the activity (Allen, 1991). At level
six, there is only one mode which is a person’s ability to plan out their tasks without
having the objects present (Allen, 1991). No assistance is required for safety or daily
tasks, but an individual may collaborate with others to learn new actions and information
(Allen, 1991).
Each of the six ACDM levels have specific cues, stimuli, and environmental
factors that affect the client’s ability to successfully participate in occupations.
Professionals working with clients’ who have a comorbid cognitive impairment need to
be aware of the impact the environment can have on a person’s ability to successfully
complete their occupations. The Person-Environment-Occupation (PEO) model explains
the interaction between the person, environment and their occupations. Using the ACDM
in conjunction with the PEO model provides professionals a way to examine the
transaction between the client’s cognitive abilities, the environmental factors, and how
those impact occupational performance.
Person-Environment-Occupation Model
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Mary Law and colleagues created the PEO Model in 1996 as they identify the
need for an occupational therapy model which examined the person and environment
from a transactive approach (Law et al., 1996; Maclean, Carin-Levy, Hunter,
Malcolmson, & Locke, 2012). The client and environment are viewed as concepts that
are interwoven or being in a constant transaction with each other (Law et al., 1996;
Maclean et al., 2012; Strong et al., 1999). The PEO Model is built upon concepts from
other ecological theories and models which included the environmental press theory,
need-press theory of human behavior, Social Ecology Model, Model of PersonEnvironment Compatibility, Ecological Systems Model, and the Healthy Communities
Conceptual Model (Law et al., 1996). The primary concepts within PEO are the person,
environment and occupation (Law et al., 1996). The PEO model focuses on the
interaction between these concepts (Law et al., 1996). The person is defined as “a unique
being who assumes a variety of roles simultaneously” (Law et al., 1996, p.15) Each
person is seen as bringing their own life experiences and attributes which can affect the
occupation and environment (Law et al., 1996). PEO considers a person to be dynamic
and changing across time and contexts (Law et al., 1996). The environment within this
model is defined as a wide range of environments which can include physical, social,
cultural, institutional, and socioeconomical (Law et al., 1996). Occupation is broken
down into three concepts which are activities, tasks, and occupations (Law et al., 1996).
These concepts build upon each other as the “activity is considered to be the basic unit of
a task” (Law et al., 1996, p. 16). Tasks are then a set of activities that a person engages in
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which are purposeful to them (Law et al., 1996). PEO then defines occupations as
clusters of tasks and activities that a person occupies their time with throughout the
lifespan (Law et al., 1996). A client’s performance of their desired occupations is the
result of the dynamic, or transactive interaction of the three primary concepts (Law et al.,
1996). The PEO model also considers the temporal aspects of occupational engagement
which includes a person’s patterns and routines throughout the lifespan (Law et al.,
1996). Occupational performance is the result of the transactions occurring between the
person, environment and occupation and is defined as “the dynamic experience of a
person engaged in purposeful activities and tasks within an environment” (Law et al.,
1996, p.16).
Assumptions
The PEO model proposes five major assumptions. This model assumes that a
client is everchanging and develops new skills as they constantly interact with their
environments (Law et al., 1996). The environment is assumed to be the context where
occupational performance occurs and both influences and is influenced by the client’s
attributes and behaviors (Law et al., 1996). The activities, tasks, occupations, roles, and
routines a person engages in fulfill their needs for self-maintenance and self-expression
(Law et al., 1996). The concept of occupational performance is complex and dynamic as
it is influenced by the transactions occurring between the person, environment and
occupation(s) (Law et al., 1996). Lastly, this model assumes that the person,
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environment, and occupations interact continuously through the lifespan and the optimal
fit can increase or diminish as they change (Law et al., 1996).
Implication/Application
The PEO model provides therapists a tool that can be used in a variety of
settings to guide evaluation, intervention, discharge planning, and follow-up (Law et al.,
1996; Maclean et al., 2012; Strong et al., 1999). The model offers occupational therapists
a way to articulate the beliefs and values of the profession to client’s and other healthcare
professionals (Maclean et al., 2012). The PEO model emphasizes collaboration between
the therapist, client, and caregivers to identify the barriers and supports that affect the
client’s optimal fit of the person, environment, and occupation (Strong et al., 1999). A
plan is then created with the client and caregiver to remove the potential barriers while
enhancing their supports in order to increase occupational performance (Strong et al.,
1999). When the client is discharged a follow-up can be conducted to identify if the plan
has increased their occupational performance (Strong et al., 1999). Studies have found
that older adult’s occupations lacked meaning while in the hospital environment
(Maclean et al., 2012). Maclean et al., (2012) argues that the PEO model can be used by
the treatment team in an acute care setting as it provides a way to conceptualize the
client’s problems and offers flexibility in the way these areas are addressed. Clients who
are experiencing cognitive deficits within a physical rehabilitation setting may experience
negative occupational performance; requiring an increased need to look at the client
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within their current contexts to determine the best way to aid in their completion of
desired occupations.
Cognitive Impairments within the Healthcare Setting
Healthcare professionals within a variety of settings may need to work with
clients who are experiencing a cognitive impairment comorbid to a physical dysfunction
admission diagnosis. Within the various healthcare settings, there are many factors that
can affect an individual’s cognitive functioning including their diagnosis, comorbidities,
medications, surgeries, and even various aspects of the environment (Matthews, Arnold,
& Epperson, 2014).
Research has found that those being admitted to acute care facilities are more likely to
experience some form of cognitive impairment (Matthews, Arnold, & Epperson, 2014).
Matthews, Arnold, & Epperson (2014), argued that though the relationship between
hospitalization and cognitive decline is complex, it is important for healthcare providers
to address as there is a potential for mismanagement of the client’s medical condition if
the cognitive decline goes unnoticed. According to Ahmed, Leurent & Sampson (2014)
10-30% of all new hospital admissions have been estimated to experience delirium, or a
disruption in the persons cognitive abilities. A study conducted by Callahan et al. (2015),
found that individuals diagnosed with mild cognitive impairment had a 17% increase in
the rate of hospitalizations. It was also found that if these individuals who were
diagnosed with mild cognitive impairment lived with a person who was cognitively
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stable, there was determined to be a 39% increase in the rate of hospitalization (Callahan
et al., 2015).
Diagnoses which can cause a decline in one’s cognition are not only related to
psychiatric disorders, but also physical conditions and the medication prescribed. Several
common conditions such as diabetes, multiple sclerosis, heart failure, cerebral vascular
accidents, and traumatic brain injuries were found to be related to some degree of
cognitive impairments (Callahan et al., 2015; Herath, Cherbuin, Eramudugolla, &
Anstey, 2016; Rabinowitz & Levin, 2014; Sun, Tan, Yu, 2014; Thelen, Lynch, Bruce,
Hancock, & Bruce, 2014). The extent of the cognitive decline is dependent on the
complexity of the person’s condition (Callahan et al., 2015; Herath et al., 2016;
Rabinowitz & Levin, 2014; Sun et al., 2014; Thelen et al., 2014). Additionally, studies
have shown that clients who have a condition that required anesthesia for surgery,
experienced delirium at a rate of 20-60% which could last for an indefinite amount of
time (Bekker & Weeks, 2003). Murad et al., (2015), asserts individuals who suffer from
various physical conditions and the related comorbidities over a longer duration of time
begin to experience increased cognitive decline. For a variety of these conditions,
prescribed medications do not improve a person’s cognitive abilities. It has been found
that in some cases of polypharmacy, a person’s ability to engage in and perform desired
occupations is hindered and can ultimately lead to a decline in their cognition (Thelen et
al., 2014).
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There are several major concerns regarding anticholinergic medications and
benzodiazepines in relation to cognitive decline (Fox et al., 2014; Foy et al., 1995). There
is mixed evidence regarding the role of benzodiazepines in causing cognitive decline.
Research completed by Foy et al. (1995), found that 29% of participants who were
experiencing cognitive impairment tested positive for benzodiazepines based on urine
testing. Anticholinergic medications are commonly prescribed with an estimated 20-50%
of older adults taking at least one pill daily (Fox et al., 2014). In a systematic review by
Fox et al. (2014), it was found that 33 articles reported on the negative effects that
anticholinergic medications had on an individual’s cognition. It has been estimated that
within as little as 60-90 days the chance of experiencing a cognitive impairment doubles,
long-term use can increase the risk to as much as 50-80% (Fox et al., 2014).
A cognitive decline at any level can negatively affect a person’s occupational
performance and engagement. Cognitive decline can occur due to a variety of reasons
such as medication use, surgery, and hospital-admissions related factors. Research has
shown that cognitive abilities directly correlate with a person’s ability to effectively
perform essential and desired occupations. Interprofessional teams within acute
rehabilitation facilities have a need to be aware of and address possible cognitive
comorbidities their clients may be experiencing. By providing additional information on
the ACDM framed within the PEO model to emphasize the task occurring within specific
environments; interprofessional team members will be able to facilitate and promote the
client’s engagement in occupations in a more uniform manner. The creation of the “An
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Allen’s Cognitive Levels Quick Reference Guide to Self-Cares, Transfers and
Therapeutic Exercises” is beneficial to the profession of occupational therapy as it
provides acute rehabilitation hospital treatment teams with information on how to address
a variety of client behaviors associated with cognitive comorbidities collected from
Structures of the cognitive performance modes (Allen, 1999) and Understanding
cognitive performance modes (Allen, Blue & Earhart, 1998) and guided by the PEO
model.
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METHODOLOGY
The purpose of this scholarly project was to provide professionals within the acute
rehabilitation hospital treatment team with an in-service providing information on the
prevalence of comorbid cognitive deficits within the physical rehabilitation setting. In
addition, a quick reference guide was created to provide the rehabilitation team with
strategies to address common client behaviors associated with the different cognitive
levels. The project titled, An Allen's Cognitive Levels Training Program for More
Comprehensive Interprofessional Care was produced by extensively reviewing the
literature and through weekly meetings with the project advisor.
Research Gathering
Multiple databases were used to conduct a literature search for articles to be
reviewed regarding the scholarly project. Databases used when conducting the literature
search included: PubMed, CINAHL Complete, Academic Search Complete, Google
Scholar, and the American Journal of Occupational Therapy (AJOT). While searching for
relevant literature, key terms used included: cognition, cognitive functioning, cognitive
impairment, occupational therapy, occupational performance, nursing, physical therapy,
speech-language pathology, Allen’s Cognitive Disabilities Model, and Allen’s Cognitive
Levels. While reviewing the literature the reliability, validity, and the appropriateness of
the content was assessed in regard to the topic. The occupational therapy students
gathered information on the perception of cognition across rehabilitation related health
care professions, the role of occupational therapy in cognitive rehabilitation, and statistics
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pertaining to the factors which can cause an individual to experience some form of
cognitive comorbidity.
This scholarly project and corresponding product were created based on relevant
literature and supported by a theoretical base from a model within the occupational
therapy profession. The project has two components including an in-service for the
interprofessional team and quick reference handouts about or in reference to occupations
and the related behavioral cues that are effective based on a person’s cognitive level.
Bloom’s taxonomy was used to guide the creation of measurable goals/objectives for the
in-service. Sections of the in-service and handouts are focused on a person’s occupations
within a physical disability setting including activities of daily living (ADLs), education,
leisure, and rest and sleep. By addressing the cognitive needs of clients in a physical
disability setting the goal is to improve care and health outcomes.
Model Guiding Development
The Person, Environment, and Occupation (PEO) Model was the theoretical base
used in conjunction with Allen’s Cognitive Disabilities Model (ACDM) to guide and
support the development of this scholarly project. The Ecology of Human Performance
(EHP) Model was considered to guide the project, however, PEO was chosen as it
provides valuable information in regard to the dynamic interactions between a person’s
abilities, environmental factors, and aspects of the desired occupation (Hinojosa, Kramer,
& Royeen, 2017). When a person has environmental constraints imposed upon them due
to the medical setting and is experiencing a cognitive comorbidity may perform poorly on
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desired occupations. PEO examines how the environmental factors fit with the person’s
abilities and the aspects of the occupation to promote optimal occupational performance
(Hinojosa et al., 2017). The ACDM provides a framework for addressing a person’s
cognition in a hierarchical fashion (Allen, 1991). The combination of PEO and ACDM
best fits the needs of these clients as it addresses a person’s cognitive abilities and
environmental factors which may be impeding their performance.
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SUMMARY
The literature review in chapter two indicated that there are multiple different
variables within the physical rehabilitative setting which can cause individuals to
experience comorbid cognitive deficits. There is a lack of information available regarding
how to address these cognitive deficits in a consistent manner. The lack of treatment
procedures and standards to address comorbid cognitive deficits within the physical
disabilities setting can result in professionals not addressing the ‘whole person’, which
will also prevent the client from reaching their full potential. With this notion, the Allen’s
Cognitive Levels Quick Reference Guide: Self-Cares, Transfers and Therapeutic Exercise
was developed to provide practitioners with a quick reference with which to address
possible cognitive deficits in a hierarchical fashion and equip them with methods for
addressing observed behaviors.
The quick reference guide was based on the Allen’s Cognitive Disabilities Model
(ACDM) created by Claudia K. Allen and colleagues in the late 1960’s (Earhart & Elgas,
2017). The ACDM breaks down varying behaviors and cues into six levels. These
behaviors and cues were then incorporated with self-cares, transfers, and therapeutic
exercises as these areas are those which are primarily addressed within the physical
rehabilitative setting. The Person, Environment, and Occupation Model by Mary Law
(1996) was also incorporated within the project as it provides a way to view the
transactive relationships of a person’s cognitive abilities, their environments, and desired
occupations. In conjunction with the quick reference guide, an in-service was created to
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educate professionals using the quick reference guide about the theoretical lens, which
was used to create this product, as well as the use of the quick reference guide in practice.
The authors utilized Blooms taxonomy when creating the in-service and objectives which
was beneficial in providing outcome measures through pre and post surveys. Lastly, a
survey was created in order to determine the effectiveness of the in-service training as
well as the utility of the quick reference guide.
Identified project limitations include that the product has not yet been
implemented in practice and could potentially be confusing to practitioners who have not
had the opportunity to attend the educational in-service. As the product has not yet been
tested in practice, the authors are unsure of how effective and user-friendly the quick
reference guide is. The use of the product may also be unclear for those who are
unfamiliar with physical disabilities settings and Allen's Cognitive performance modes.
The authors recommend that the Allen’s Cognitive Levels Quick Reference Guide:
Self-Cares, Transfers and Therapeutic Exercise be piloted within a physical rehabilitative
setting to assess the effectiveness of the product. Survey data collected after
implementation will be vital in demonstrating perceived effectiveness of the quick
reference guide. This data should also be used as a guide for any changes to the product
and/or its use in practice.
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